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. Measurement of the FWHM of polariton emission at normal incidence. Fig. S2 . Evidence of perovskite microcavity operating in strong coupling regime. Fig. S3 . Real-space images of the perovskite microcavity above the threshold. Fig. S4 . Long-range spatial coherence of the perovskite polariton condensate. Fig. S5 . Theoretically calculated time-integrated intensity pattern of polaritons generated by pulsed excitation at one end of the microwire. Table S1 . Detailed comparison between the perovskite polariton and other semiconductor polaritons.
Nonequilibrium Condensation Model. To describe the nonequilibrium condensation in our system we apply a similar model to our previous work [R Su, et al., Nano Lett., 17, 3982 (2017) ], which was originally motivated by [M. Wouters and I. Carusotto, Phys. Rev. Lett., 99, 140402 (2007) ]. The model is to account for the pulsed excitation used in the present experiment, and is based on the coherent polariton field , coupled to a density of higher energy excitations (a reservoir)
0 is the energy of the bare polariton resonance; represents the strength of polariton-polariton interactions;
the strength of interactions between polaritons and higher energy reservoirs of excited states (excitons or electron-hole pairs); is the condensation rate;  is the polariton dissipation rate;  is the reservoir decay rate; and is the pumping rate. In previous works it has been shown that under pulsed excitation it is often relevant to account separately for the dynamics of higher energy excitations not coupled to the polariton field that can nevertheless introduce a blueshift [K G Lagoudakis, et al., Phys. Rev. Lett., 106, 115301 (2011) ]. This inactive reservoir, , decays slower than the active reservoir , as it does not experience depletion through coupling to the polaritons. Treating ( , ) as an instantaneous pulse, which is valid when its duration is shorter than the polariton lifetime, we assume that ( , 0) = ( , 0) initially and that = ( , 0) throughout the polariton lifetime, where is a constant.
Spatial Dynamics -To model the spatial dynamics of polaritons above threshold, we directly solve Eqs. S1 and S2 numerically, first considering the case of pulsed excitation near the microwire end. The observation of interference fringes depends on the chosen polariton decay rate in the calculation. From the dispersion, we know that polaritons have a group velocity under 10 m/ps. Consequently, to traverse the length of the wire (30m) and return to cause interference after being reflected a polariton needs to survive for a time on the order of 5ps or more (depending on where along the microwire we are looking for interference fringes). This corresponds to a decay rate of around 0.15meV. In practice not all polaritons need to survive to observe clear interference fringes so the experiment can be matched considering slightly higher decay rates. We estimate that the polariton decay rate is around 0.2meV upon comparison with experiment (corresponding to a lifetime of around 3ps). Fig. S1 . Measurement of the FWHM of polariton emission at normal incidence. The normal incidence emission was extracted from the polariton dispersion mappings, as shown in fig. S1 . The polariton emission from zero angle measured under continuous wave laser excitation at 442 nm with 20 µw. From the Gaussian fitting, a FWHM of 2.0 meV can be obtained. We obtained a FWHM of 2.0 meV from the Gaussian fitting, which corresponds to a quality factor of at least ~1150.  was shown in fig. S2 , when the long axis of the nanowire was set to be parallel to the entrance slit. From the dispersion, we can clearly see that the dispersion shows an S shape with curvature tending to be smaller and smaller at large angles, which unambiguously confirms that our system operates in the strong coupling regime. Fig. S3 . Real-space images of the perovskite microcavity above the threshold. When the pump spot is at the center of the CsPbBr 3 microwire with power above the threshold, clear interference fringes can be observed throughout the whole nanowire body, which have already confirmed the polariton propagation behaviour and long-range spatial coherence of the polariton condensate. The pump spot (small area of 3 µm 2 ) was moved to the end of the CsPbBr 3 microwire. When the emission image of polariton condensates and its inverted image is superposed, clear interference fringes can be identified at the end of the microwire, which clearly confirms the long-range spatial coherence of propagating polariton condensate. (Note: At the other end of the microwire, interference fringes can hardly be observed which is caused by the large time delay between the two arms at this point.) Table S1 . Detailed comparison between the perovskite polariton and other semiconductor polaritons. We note that propagation distances are defined differently in different papers. In our work, since polaritons propagate from one end of the wire to the other end, which then get reflected backwards to create interference fringes, we deduce that at least some polaritons have travelled twice the length of the wire (i.e., 2 × 30 µm). However, some papers reported the distance at which the polariton density drops by some amount (1/e or half max). We also note that Bloch surface wave polaritons propagate over quite long distance at room temperature, but the condensation has not been realized. To make a fair comparison in this 
